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ABSTRACT 

Background: Homeobox A9 (HOXA9) has been implicated in acute myeloid leukemia and cancer breast but, little 
is known about HOXA9 expression in non- melanoma skin cancer (NMSC); basal cell carcinoma (BCC) and 
cutaneous squamous cell carcinoma (cSCC). Objective: The aim of the current work was to study HOXA9 expression 
in NMSC by immunohistochemical method. Patients and Methods: This case-control study included a total of 45 
cases with NMSC; 15 BCC and 30 SCC beside 45 age and sex-matched normal apparently healthy controls, selected 
from Dermatology, Andrology & Sexually transmitted diseases (STDs) Outpatient Clinic, Menoufia University 
Hospital, during the period December 2018 to June 2020. Clinical evaluation and histopathological evaluation 
confirmed the diagnosis of SCC and BCC. Results: Expression of HOXA9 in the overlying epidermis was positive 
in 83.3% of SCC cases with strong intensity in 68% and nucleocytoplasmic localization in 100%. HOXA9 was 
positive in 60% of BCC cases with mild intensity in 77.8% and nucleocytoplasmic localization in 100%. In control 
sections, HOXA9 was in all sections (100%) with strong intensity in 77.8%, and nucleocytoplasmic localization in 
all of them 100%. Regarding tumor islands; expression of HOXA9 was positive in 26 (86.7%) cases of SCC and 
was positive in 2 (13.3%) of BCC cases. There was significant higher HOXA9 H- score in control skin than NMSC 
(p<0.001). Conclusions: It could be concluded that HOXA9 may be implicated in pathogenesis and may represent 


a target therapy for NMSC. 
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INTRODUCTION 

Non melanoma skin cancer (NMSC) is 
considered the most common type of cancer in 
Caucasians, with proceeding increment in incidence 
worldwide ®. In fact; NMSC is the most common type 
with a relative incidence increasing rate up to 10% per 
annum, with 2-3 million new cases each 
year universally ®. 

As a whole, NMSCs are chiefly represented by 
basal cell carcinoma (BCC) and squamous cell 
carcinoma (SCC). BCC accounts for 75% of cases of 
NMSC and SCC accounts for the remaining larger 
part cases with NMSC. While metastasis from BCC is 
extremely rare, metastasis from high-risk SCC may be 
fatal 9. NMSC arises from epidermal cells and its 
etiopathogenesis is multifactorial, nevertheless; 
exposure of skin to physical carcinogenic agents is 
considered the most established risk factor. Certainly, 
ultraviolet radiation (UVR) has an important role to 
drive the malignant transformation of progenitor cells 
. Additional risk factors for the development of BCC 
and SCC include concomitant diseases and dedicated 
treatments (i.e., psoriasis), chronic exposure to human 
papilloma virus, immunosuppressive drugs used in 
transplanted patients and targeted therapies for the 
treatment of other cancers ©. 

The information of the essential occasions driving 
NMSC has given the basis for the improvement 
of new helpful procedures that incorporate both target 
ed agents and immunotherapy ®. 

The homeobox, a 60-amino acid-encoding 
DNA arrangement, at first found within the genome of 


the natural product fly Drosophila, was hence 
distinguished all through the three kingdoms of 
multicellular living beings. Homeobox-containing 
genes encode DNA-binding proteins that direct quality 
expression and control different perspectives of 
morphogenesis and cell separation . In mammals; the 
HOX genes, are arranged into four clusters (A, B, C 
and D) on separate chromosomes ”. Homeobox A 
(HOXA) cluster genes are members of the HOX 
family, accomplish a significant role in normal 
development of organs. It has been stated that 
expression of HOXA gene in various types of cancer is 
associated with poor patient prognosis. Though, the 
role of HOXA genes, as well as their expression, in 
NMSC remains unidentified ®. 

Therefore, the present work was aimed to 
investigate HOXA9 expression in patients with NMSC 
and to correlate the results with available 
clinicopathological data. 


PATIENTS AND METHODS 

This case-control study included a total of 45 
cases with NMSC; 15 BCC and 30 SCC beside 45 age 
and sex-matched normal apparently healthy controls, 
selected from Dermatology, Andrology & Sexually 
transmitted diseases (STDs) Outpatient Clinic, 
Menoufia University Hospital. This study was 
conducted between December 2018 to June 2020. 
Clinical evaluation and histopathological evaluation 
confirmed the diagnosis of SCC and BCC. 
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Ethical approval: 

All participants signed a written informed 
consent and the study was approved by the Local 
Ethical Research Committee of Menoufia 
University Hospital, also it was in accordance 
with Declaration of Helsinki 1975 (revised in 
2000). 


Exclusion criteria: cases with associated infections, 
inflammatory conditions, and any other 
dermatological diseases. 


Collection of data from every patient was done 
with emphasis on age, sex, site of the lesion, duration 
of disease and family history of similar conditions. 
Additionally, thorough general and detailed 
dermatological examinations were conducted. 


Skin Biopsies: 

A punch skin biopsy was taken from every 
participants preceded by injection of local anesthesia 
at the site of biopsy; 3mm punch skin biopsies were 
taken from the lesion and a biopsy from matched 
skin site of control participants was also taken. 
Fixation of biopsy was done using neutral formalin 
10% and routine processing of tissue was conducted 
until formation of paraffin-embedded blocks the two 
sections (441m thick) were cut; one section for 
histopathological evaluation using hematoxylin and 
eosin stain and the other for immunostaining using 
HOXA9 as a primary antibody for immunostaining. 

For SCC cases, classification according to 
degree of differentiation by the Broders system; 
which revealed differentiation with keratin pearl 
formation of >75%, 50% -75%, 25% -50%, and 
<25% for grades I, II, I, and IV respectively. Then 
grading system divided tumors to three groups; well 
(Broders I), moderately, (Broders II and III), and 
poorly (Broders IV) differentiated tumors ®. 


Immunohistochemical Staining: 
Streptavidin-biotin-amplified system was the 
method used for staining ©“. The investigated 
primary antibody used was an IgG anti- HOXA9 
rabbit’s polyclonal antibody (0.1 mL concentrated 
and diluted 1:150) (Chongqing Biospes Co., Ltd, 
catalog# YPA2228) (7F, Bldg B, High-tech Venture 
Park, # 107 Erlang Chuangye Rd, Jiulongpo District, 
Chongqing, 400039 China, www. Biospes.com). 
Sections (5 um) were mounted on positive slides 
(Sigma Aldrich, Poole, UK). The slides were 
deparaffinized and then rehydrated. The sections 
were treated with 10 mM citrate buffer, pH 6.0, at 
961C for 10 to 20 minutes, followed by 10mL of 
Tris-EDTA for 10 to 20 minutes. Blocking of 
endogenous peroxidase was done with peroxidase- 
blocking reagent (cat. #TP-015-HD) (Lab Vision 
Cooperation, Fremont, CA), to prevent nonspecific 
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background staining. HOXA9 antibody was 
incubated for 10 hours, then secondary antibody 
(Ultravision detection framework anti-polyvalent 
HRP/DAB, ready-to-use, Neomarker) was added. 
Chromogen diaminobenzidine (DAB) (Thermo 
Fischer scientific catalog number 36,000 Pierce 
Peroxidase IHC Detection Kit; Thermo Fisher 
Scientific, 168 Third Avenue, Waltham, MA, USA 
02451) was used. Counterstaining with Mayer's 
hematoxylin (cat. No. 94583; Bio Genex) was 
followed. Prostatic cancer tissue was utilized as a 
positive control. Negative control using non- 
immune serum was used instead of applying the 
primary antibody. 


Interpretation of immunostaining results: 

After coding the slides of all cases, they were 
examined and scored. Positive expression was given 
when apparent membranous and/or cytoplasmic 
and/or nuclear staining was found œ. 
Semiquantitative scoring system was applied. The 
percentage of the positive HOXA9 cells was 
assessed at 100x magnification field. The intensity 
of staining was either mild, moderate, or strong. The 
following formula was used to calculate Histo-Score 
(H-score): H- score = 1 x % of mildly stained 
cells + 2 x % of moderately stained cells + 3 x % of 
strongly stained cells. The score ranges between 0 
and 300 “”. Then, expression in stroma was assessed 
similarly. 


Statistical Analysis 

Analysis of collected data was done using a 
personal computer with the Statistical Package for 
Social Science (SPSS) version 22 program (SPSS 
Inc., Chicago, USA). Qualitative data were 
expressed in numbers and percentages. Descriptive 
statistics including arithmetic mean (y2), standard 
deviation (SD), and percentage (%) that were used to 
for displaying quantitative data. Chi-square test 
(y2- test) and Fisher's exacts test were used for 
comparison of qualitative variables, Mann 
Whitney U test (U test) was used for quantitative 
variables and Kruskal—Wallis test was the test used 
for comparison between three or more quantitative 
variables. P < 0.05 was considered statistically 
significant “), 


RESULTS 

Cases were 23 (51.1%) males and 22 (48.9%) 
females with a M: F ratio of 1:1. Their ages ranged 
from 25 to 80 years with 57.17+13.9 years as X + SD 
value. Control subjects were 26 (57.8%) males and 
19 (42.2%) females with a M: F ratio 5:4. Their ages 
ranged from 22 to 75 years with 55.44411.79 years 
as a X+ SD value. There were no significant 
differences between cases and controls regarding 
age and sex. 
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Table (1): Clinical and histopathological data of the studied cases. 






























































Variables Studied SCC cases (N=30) Studied BCC cases (N=15) 
N % N % 
Clinical data 
Presentation: Mass 12 40 10 66.7 
Ulcer 18 60 5 33.3 
Site 
Face 13 43.4 14 93.3 
Extremities 8 26.7 1 6.7 
Scalp 4 13.3 0 0 
Vulva 5 16.7 0 0 
Predisposing factors 
Sun exposure 17 56.7 14 93.3 
Chronic ulcer 8 26.7 1 6.7 
Radiation therapy 5 16.7 0 0 
Family history: Positive 0 0 0 0 
Negative 30 100 15 100 
Associated skin disease: Presence 0 0 0 0 
Absence 30 100 15 100 
Duration in years 1-2 
Range 1-13 2 
Median 2 1.2340.320 
X +SD 3.07+43.01 
Size in cm 2-6 
Range 1-25 1.90 
Median 5.50 2.4341.30 
X+SD 7.42+6.86 
Pathological data 
Biopsy: Incision 4 13.3 4 26.7 
Excision 26 86.7 11 73.3 
Margin in excisional biopsy 
Free 25 96.2 10 90.9 
Involved 1 3.8 1 9.1 
Histopathological grade of SCC 
Well differentiated 12 40 - 
Moderate differentiated 12 40 - 
Poorly differentiated 6 20 - 
Variant of BCC 
Pigmented 4 26.7 - 
Keratotic 2 13.3 - 
Adenoid 5 33.3 - 
Solid 2 13.3 - 
Mixed 1 6.7 - 
Superficial spreading 1 6.7 - 














N: number X: Mean SD: standard deviation %: percentage cm: centimeters 


HOXA9 Immunohistochemical Expression in the 
Studied Groups: 

Regarding the overlying epidermis; expression of 
HOXA9 was positive in 25 (83.3%) cases of SCC with 
strong intensity in 68% and _nucleocytoplasmic 
localization in 100% HOXA9 was positive in 9 (60%) of 
BCC cases with mild intensity in 77.8% and 
nucleocytoplasmic localization in 100%, while in 
control sections; HOXA9 was in all sections (100%) 
with strong intensity in 77.8%, all layers distribution and 
nucleocytoplasmic localization in all of them 100%. 

Regarding tumor islands; expression of HOXA9 
was positive in 26 (86.7%) cases of SCC with mild 
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intensity in 50% and nucleocytoplasmic localization in 
92.3% (Figure 1A). 

HOXA9 was positive in 2 (13.3%) of BCC cases 
with mild intensity and _ patchy pattern, 
nucleocytoplasmic localization in 100% (Figure 1B), 
while in control sections; HOXA9 was in all sections 
(100%) with strong intensity in 77.8%, diffuse 
distribution in 844% and nucleocytoplasmic 
localization in all of them 100% (Figure 1C). 


HOXA9 was positive in blood vessels, skin 
adnexa (Figure 1D) and inflammatory cells of all the 
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studied groups with no significant difference between 
them. 


See. yer 





Figure (1): A: Expression of HOXA9 in SCC with mild intensity and nucleocytoplasmic localization. B: Expression 
of HOXA9 BCC cases with mild intensity and nucleocytoplasmic localization. C: Expression of HOXA9 in control 
section with strong intensity, all layers distribution and nucleocytoplasmic localization. D: Expression of HOXA9 in 
skin adnexa with strong intensity and nucleocytoplasmic localization. 


Comparison between the studied groups regarding HOXA9 expression: 

There was significant higher HOXA9 H- score in control skin than NMSC (p<0.001). In addition, when 
comparing control to SCC cases, there was significant positive HOXA9 expression (p<0.001), strong intensity (P 
<0.001), diffuse pattern (P =0.008), nucleo-cytoplasmic localization (P =0.064), higher range of H- score and higher 
H- score percentage in control sections. In contrast, BCC showed significant lower HOXA9 positive expression 
(p<0.001) and patchy pattern (P=0.003) when compared to control skin (Table 2). 

When comparing SCC cases and BCC cases regarding HOXA9 expression, SCC showed significant higher 
HOXA9 positive expression (p<0.001), mild intensity (P=0.524), diffuse pattern (P=0.484), nucleo-cytoplasmic 
localization (P=0.684), higher range of H- score (P = 0.022), higher H- score percent (P=0.017) than BCC cases (Table 
2). 
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Table (2): Comparison between the studied groups regarding HOXA9 expression. 


































































































SCC (N=30) BCC (N=15) Controls (N=45) Test of P value 
N % N % N % sig. 
Overlying epidermis 
Expression FXT | P=<0.001 
Positive 25 83.3 9 60 45 100 P1=0.090 
Negative 5 16.7 6 40 0 0 17.61 | P2=0.005 
P3= <0.001 
Intensity FXT | P=<0.001 
Mild 2 8 7 778 0 0 P1= <0.001 
Moderate 6 24 1 11.1 10 22.2 45,70 | P2= 0.147 
Strong 17 68 1 11.1 35 778 P3= <0.001 
Distribution FXT | P=0.019 
All layers 25 100 88.9 45 100 P1=0.265 
Basal 0 0 1 11.1 0 0 7.88 | P2=--- 
P3=0.021 
Pattern FXT | P=0.019 
Patchy 4 16 5 55.6 7 15.6 P1=0.034 
Diffuse 21 84 4 44.4 38 84.4 7.88 | P2=0.961 
P3=0.008 
Localization (Nucleocytoplasmic) 25 100 9 100 45 100 NA NA 
H score x P=<0.001 
Low 10 33.3 14 93.3 7 15.6 P1=<0.001 
High 20 66.7 1 6.7 38 84.4 30.16 | P2=0.072 
P3= <0.001 
H score K P= <0.001 
Mean + SD 214.40+464.42 91.11465.27 224.67+444.54 P1= <0.001 
Rang 60-270 30-240 120-270 23.4 | P2= 0.483 
Median 240 80 240 P3= <0.001 
H score % K P= 0.001 
Mean + SD 81.20+8.81 65.56+22.97 779.56+6.72 P1=0.060 
Rang 60-90 30-90 60-90 8.1| P2= 0.422 
Median 80 70 80 P3=0.1061` 
Tumor island 
Expression FXT | P=<0.001 
Positive 26 86.7 2 13.3 45 100 P1= <0.001 
Negative 4 13.3 13 86.7 0 0 38.32 | P2= 0.012 
P3= <0.001 
Intensity FXT | P=<0.001 
Mild 13 50 2 100 0 0 P1= 0.524 
Moderate 12 46.2 0 0 10 22.2 49.40 | P2=<0.001 
Strong 1 3.8 0 35 778 P3= <0.001 
Pattern FXT | P=0.008 
Patchy 13 50 2 100 7 15.6 14.05 | P1= 0.484 
Diffuse 13 50 0 0 38 84.4 P2= 0.002 
P3=0.003 
Localization FX) P=0.155 
Nucleo--cytoplasmic 24 92.3 2 100 45 100 P1= 0.684 
Cytoplasmic 2 77 0 0 0 0 3.7| P2= 0.064 
P3= --- 
H score x P= <0.001 
Low 21 70 15 100 7 15.6 P1= 0.017 
High 9 30 0 0 38 84.4 41.06 | P2=<0.001 
P3= <0.001 
H score K P= <0.001 
Mean + SD 111.5459.91 25+7.07 224.67+444.54 P1= 0.022 
Rang 30-240 30-90 120-270 40.25 | P2=<0.001 
Median 105 80 240 P3= <0.001 
H score % F P= <0.001 
Mean + SD 68.85418.8 25+7.07 79.56+46.72 P1= <0.001 
Rang 30-90 30-90 60-90 18.19} P2= 0.018 
Median 80 80 80 P3=0.045 
Stroma 
Blood vessels: Positive 30 100 15 100 45 100 NA NA 
Negative 0 0 0 0 0 0 
Adnexa: Positive 30 100 15 100 45 100 NA NA 
Negative 0 0 0 0 0 0 
Inflammatory cells: Positive 30 100 15 100 45 100 NA NA 
Negative 0 0 0 0 0 0 























N: number X: Mean SD: standard deviation %: percentage , y7:Chi-square test FXT: Fisher's exacts test K: Kruskal-Wallis 


test , P1: SCC vs BCC P2: SCC vs control P3: BCC vs control 
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Correlation between HOXA9 expression and clinicopathological characteristics of studied SCC patients: 
There was significant positive correlation between H score of HOXA9 in epidermis and size of lesion in cm (p=0.015) 
(Figure 2). 


rho=0.412 P=0.015 





R? Linear = 0.115 


H- score (epidermis) 





size 
Figure 2: Correlation between HOXA9 expression in epidermis and size of lesion in cm. 


Relationship between HOXA9 H-score (epidermis) and clinicopathological data of studied SCC patients: 
There was significant relationship between HOXA9 H score in epidermis and well differentiated (p=0.016) cases of 
SCC (Figure 3A). 


Relationship between intensity of HOXA9 (tumor islands) and clinico pathological data of SCC Patients: 


There was significant relationship between strong intensity of HOXA9 in tumor islands and well differentiated cases 
of SCC (p=0.043) (Figure 3B). 
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Figure (3): A: Relationship between HOXA9 H-score (epidermis) and well differentiated cases of SCC. B: 
Relationship between intensity of HOXA9 (tumor islands) and well differentiated cases of SCC. 





Relationship between HOXA9 H- score (epidermis) and clinicopathological data of studied BCC patients: 
There was significant relationship between HOXA9 H score in epidermis and involved margin of lesions of BCC 
patients (p=0.002) (Table 3). 


1532 


https://ejhm.journals.ekb.eg/ 


Table (3): Relationship between HOXA9 H- score (epidermis) and clinicopathological data of studied BCC 















































patients. 
H score in epidermis 
X+SD Test of sig. P value 
Presentation U 
Mass 118+76.92 1.48 0.138 
Ulcer 57.50£27.53 
Site U 
Face 93.75+69.2 0.391 0.696 
Extremities 70 
Predisposing factors U 
Sun exposure 93.75+69.2 0.391 0.696 
Chronic ulcer 70 
Biopsy J 
Incisional 90+70.7 0.148 0.833 
Excisional 91.43+69.6 
Margin in excisional biopsy U 
Free 66.67+25.8 4.21 0.002* 
Involved 240 
Variant K 
Pigmented 40 3.15 
Keratotic 165+106.06 
Adenoid 75+50.66 0.530 
Solid 80 
Superficial spreading 70 
X: Mean SD: standard deviation *: significant U:Mann Whitney U test t:student’s t test K:kruskalwaills test 
DISCUSSION 


Skin malignancy is the most common group of 
malignant neoplasms in the white population and its 
incidence is increasing worldwide “. In comparison 
with melanoma which originates from melanocytes 
and is much more aggressive disease; NMSCs arise 
from skin keratinocytes and, in most cases, has a good 
prognosis and a better cure rate, principally due to the 
fact that it remains restricted to its primary site of the 
tumor 5), 

Homeobox (HOX) genes encode 
homeoproteins; a family of homeodomain-containing 
transcription agents. In mammalian cells, the HOX 
family consists of 39 transcription factors that play 
chief roles in embryonic development “. 

Besides, emerging information points to that the 
function of HOX genes as oncogene by stimulating 
cellular growth and invasion or as tumor suppressors 
as they can modify survival of cell survival cell 
morphogenesis ©”. 

This study was aimed to study role of HOXA9 
in NMSC by immunohistochemical study and to 
correlate its expression with the available clinico- 
pathological data. 

In this study HOXA9 localization was 
nucleocytoplasmic in all sections of control skin and 
in all positive cases of SCC and BCC. Ma et al. 99, 
mentioned in his study that immuno-histochemical 
staining of gastric carcinoma showed that positive 
HOXAS9 staining was mainly located in the cytoplasm 
and the nucleus. Also, Gilbert et al. ©”, stated that the 
epithelium of the normal breast co- 
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expressed obvious levels of both nuclear and 
cytoplasmic HOXA9. 

Watanabe et al. ®, reported that expression of 
HOXA9 was identified in the nucleus of the colorectal 
cells and the rate of HOXA9 positive expression was 
significantly related to higher tumor invasion and 
positive metastasis to lymph node. 

In the current study, control skin showed 
statistically significant positive expression of HOXA9 
higher H score value when compared to cases with 
SCC and BCC. 

This result was in line with Zhou et al. @” , who 
documented that HOXA9 is downregulated in CSCC 
cells and primary CSCC tumors and clarified that 
HOXA9 is acting by inhibition of cellular 
proliferation, migration, and invasiveness in CSCC, 
and stimulating cell apoptosis and also documented 
downregulation of HOXA9 by micro RNA365 (miR- 
365) overexpression and that HOXA9 may have an 
anti-carcinogenic role in CSCC tumorigenesis. 

Supporting our results, HOX-A9 was found to 
be silenced epigenetically in cutaneous malignant 
melanoma 7), As aberrant DNA methylation has an 
important role in formation of tumor and progression. 
Hypermethylation of tumor suppressor genes leads to 
decreased expression of gene thus contributing to the 
pathogenesis of melanoma ”. Indeed, Gilbert et al. 
9) found a reduced levels of HOXA9 in breast tumors 
which was associated with increased breast tumor 
aggression, enhanced cancer metastasis, and a poor 
clinical prognosis. HOXA9 inhibits progression of 
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breast cancer by regulating the expression of the 
tumor suppressor gene; BRCA1 which is commonly 
lost in sporadic human breast tumors, even in the 
absence of genetic modification >), 

On the contrary; Sun et al. °, found that 
HOXA9 was upregulated in head and neck SCC 
(HNSCC) by analyzing messenger RNA (mRNA) 
level of HOXA9 and western blotting and stated that 
knockdown of HOXA9 results in inhibited cellular 
proliferation, migration, invasion, and 
chemoresistance but encouraged apoptosis. This may 
be due to different technique used in this study. 

Han et al. °) , explained loss of HOXA9 in 
CSCC. They reported that HOXA9 promote apoptosis 
in cutaneous squamous cell carcinoma and represses 
autophagy by affecting the pathway of nuclear 
factor kappa-light-chain-enhancer of activated B cells 
(NF-KB). The NF-«B family proteins act through 
activation of cell proliferation, cell migration and 
invasion and inhibition of apoptosis ĉ®. The NF-«B in 
humans is transcriptionally repressed by HOXA9 and 
thus loss of HOXA9 in CSCC significantly enhances 
NF-«B pathway and may represent an intervention 
target therapy for CSCC °°), 

With the increase in volume, tumors will 
continually suffer from hypoxia owing to 
their ineffective poor vascular supply. Tumor 
cells subsequently are required to meet their 
oxygen demand by altering their metabolic rate, such 
as glycolytic reconstructing from oxidative 
phosphorylation (OXPHOS) to glycolysis ®”. 

The pathway of hypoxia inducible factor (HIF)- 
1 is mainly tangled in biological processes related to 
cancer including response to hypoxic, angiogenesis, 
cell cycle and glycolysis ®. The accumulation of 
HIF-la will significantly reduce the efficiency of 
OXPHOS and encourages glycolysis to enhance 
cellular survival under both hypoxic and normoxic 
situations ĉ®”. It was found that loss of HOXA9 will up 
regulate HIF-1a, which helps to regulate response to 
hypoxia, metabolism of glucose and tumor 
progression °°), 

In this study there was significant relationship 
between intensity of HOXA9 in tumor islands and 
histopathological grade of SCC cases that was higher 
in well differentiated cases and tend to decrease in 
moderate and poorly differentiated cases (p=0.043). 

This matches the study of Zhou et al. °”, who 
mentioned that, the score of HOXA9 staining was 
inversely correlated with ascending grades of CSCC. 
Precisely, an evident decreasing trend was detected 
across normal tissue. 

In this study HOXA9 showed positive 
expression in all studied groups regarding blood 
vessels and adnexa. This was in line with Bhatlekar 
et al. 3, who reported that HOX genes are 
transcription factors that control the expression of 
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multiple genes influencing cellular growth and 
viability and that mediate the interaction of stromal- 
epithelial tissue to drive tissue-specific differentiation. 

These results also matched with the study done 
by Bruhl et al. ©”, Nova-Lampeti et al. ©», who 
reported that HOXA9 regulates angiogenesis and 
stimulate endothelial cell migration and documented 
that HOXA9 has a precise role in migration of 
endothelial cells without affecting other processes 
such as cell cycle/division. 

In our study, HOXA9 was positive in 2 (13.3%) 
of BCC cases with mild intensity and patchy 
nucleocytoplasmic pattern. BCC showed significant 
lower HOXAQ9 positive expression (p<0.001) and 
patchy pattern (P=0.003) when compared to control 
skin. Therefore HOXA9 showed reduced expression 
in BCC and may be involved in its pathogenesis. To 
our knowledge no studies have discussed the effect of 
HOXA9 on BCC until now and this is the first study 
discussing the immunohistochemical expression of 
HOXA9 in BCC. 

It was found that HOXA9 expression was 
mainly located in the basal layer of the epidermis in 
both hypertrophic scar tissues and in the normal skin 
tissues, while rarely expressed in the dermis. It was 
also established that HOXA9 is involved in the 
transcriptional up-regulation of the vascular 
endothelial growth factor gene in epidermal stem cells 
in addition to its multi-differentiation potential and 
highly proliferative properties ° and this may explain 
its mild expression in BCC. 


CONCLUSION 

It could be concluded that HOXA9 in NMSC has 
an anticarcinogenic role in NMSC tumorigenesis that 
may provide novel intervention targets for NMSC 
therapy. 
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